Importance of the positively charged residue at position 54 to the chaperoning function, conformational stability and amyloidogenic nature of human αA-crystallin.
Arginine 54 (R54) in αA-Crystallin (αA-Cry) is highly conserved within different species. Recently, three missense mutations at this hot spot position have been reported to cause congenital cataract disorders. To investigate the impact of charge on structural and functional aspects of αA-Cry, R54 was individually substituted with lysine and aspartate. Replacement of R54 with the positively and negatively charged residues led to structural alteration and reduction in the protein conformational and proteolytic stability. Also, these mutations resulted in important increase in the amyloidogenic propensity of αA-Cry. Additionally, all these changes were more pronounced upon R54D mutation. Keeping the positive charge by R54K mutation, the structural integrity and stability of αA-Cry were partially preserved. Our results suggest that arginine 54 may also participate in salt bridge formation and conformational stabilization of αA-Cry. Also, it seems that unique physicochemical properties of arginine 54 may have a prominent role in the structural integrity, conformational stability and functional aspects of human αA-Cry.